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IC J: »J|gi&$tl-5PM0S h'^>i;:X^M7i:, IrefO A;dtai^40<7)PM0S h ^ > ^ ^ 
M5(D>5f- hm^tCj:tJ!|gg6$tl'5PM0Sh^>y:;^^M6i:, _h|B 2 M®PMOS h ^ > 

;^^N3,N4 *^e>^^;, lin i:IrefO i:®ll«SS$:ffii;-r-&o 
[0 0 7 9] 

-hSaA:dM®PM0Sh9>y;^^Ml~M7(^)|gi&;^jti|^CT'fey, :ftl^M<© 
NMOS h ^ > i;?::?. ^ Nl~N4C0l^g&iJ 1^ C T' S =fc CD -t -5 o 
[0 0 8 0] 

^»y>y45li, ±l5 2o(Z)«?^J:fci£llII^43,44 0:g-m;d7b^A;d-t -S. 3CD^ 
(-) A^®«^li, ||l(Z)SSSit«cIiIS|43<Dm;d«?^ (lin Irefl t(D 

mnm CJtM-t-So ^mryzfA^<D (-) A:*;^- Kcomos 

[0 0 8 1] 
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(lin tirefo tKDmnm) i^itmt^o o^y, mmry-f^^oy (+) ajoj 

[0 0 8 2] 
[0 0 8 3] 

zionsfd^iiiiisii, Ell 1 (a) izBht^^^mizMj^r^^mmx-&*). 

& ^ o 

[0 0 8 4] 

14^bM^^tbSNM0Sh9>5;x^Nll $::^L/TNMOSh^:/i;x^5fN12 lCAiJ«?Jg 

yP:f.3iPn Hi (DNMOS:* h^^-|lll?&53li, lin Ai;IlIjS&52{C 

?j^*lSA:d«^feIin S:=ltf--r-6=fo®T'fey, lin A:d[aS&52<DNM0Sh9>i?;^ 

4;«)'J|f A@M$tlTV^S, 
[0 0 8 5] 

Irefl A:dimgS51{i, 0Mfg-^READlC J: y^SttffcM^^ ^iSNMOS N ^ > S^y?. ^ 
N15 ^ifi-VXmmm "1" ®#m«?5glrefl S:?5g-r=b®T'&»;, ««^«li&55(C 

<fc u«i5^*^M^$tie:feW«(^)PM0sh^>^:;x^pi3 ^m-t^. 

[0 0 8 6] 

rnKDrnmyy-fkmput. mimmsiji'yh^^-m^^zo^mtfmui)^ (- 

) A:^^J&y. Irefl A:^iaS&5l<Dm:tJ«^A^ ( + ) A:dii^So o^y, Hi 

<7)Ml&r>>^Ampui, «§^M(D>gt^«SiShiin®^ic^s;c^«l±7b> (-) A;^i: 

?&U, «S^?!^.<D^^m^i:Irefl®^lCf£;i^fe«ffi*^ ( + ) Atl H^^^ttLi^. M 
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m 

[0 0 8 7] 

ntr-f S%<DT&y, lin A;f3llIS&52©NM0Sh^>e;>?.^N12 lC;!7l/>b$^ 

^. 

CO 0 8 8] 

IrefO A:^JllI8&50li, ffJ^-B-^READlC J: ^ ?!5MM1^$ tlSNMOS > ^ > S^J^ ^ 

N18 ^i^fLx^mm "0" ®#M«^irefo s:ijgf=&cDT'^ > nmmm^55iz 

[0 0 8 9] 

lg2a)^i&T>yAmpOli, ||2©NM0S^ l/> h^^-IlIg&54a)ffi:dS^*^ ( + 
) A*i:^*J> IrefO At!mm50<DliiJ]m&ifi (-) Ai^ttjt^o O^U, I|2 

^U. IrefO (D^tC^S D fe«i±>5)^ (-) K^^tJ^^fcm. M 

[0 0 9 0] 

m^<Dm.Wiry^kmipz, ±sa2o(DiiiirT>:/AiBpi,Ampo ®#mij*wjc5L/T 

( + ) Ki3. (-) A;d^^y, MA;d$:J:b«eLTn'fiiT^-^{c^g|-r^o 

[0 0 9 1 ] 

A*«??^Iin "1" JC*B^-r^#MS??Slrefl 1 ©^ijr > >^Ampl 

^SMStl-S^iltCj; A;dmS^Iin t.'r-^ "0" tC^I^-T -5#Mm?5fEIref 
0 *'J||2<Z)^gfrT>::^AmpoicA:dL. M#<©^^;i/MlcftxCf-M«^*^^^$n 

-So -^UT, 113 (DM16 T^^AmpS-eii, _h3B 2 oO^l&T ^Ampl , AmpO(D# 
[0 0 9 2] 

±fBI|l (Z>Mi&r>>^Ampli:||2(Z)Mi&T>::^AmpOli, ffi:di:UTRaii 
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m 

-to-Ra i 10mm ^m-t^ 'Z-m ^ < , A:^^ ^^i3^^h\^om^ ti^mmx- ^ 

[0 0 9 3] 

[0 0 9 4] 

[0 0 9 5] 

mQi^^-trnmn^mm^is^^x. m^vin A;diiiii«&62{*, vin is^ff~h\z 

®PM0SN^>i;x^P21 SrW-r^o Vrefl A:^JlllS&61tt, Vrefl f^Jf-VKKil 
[0 0 9 6] 

m 0^1&T>^Amplli, HlODVin A:d[lIS&62C?)m:^7«^*'^ (-) KtiH^Ji 
Vrefl A:^JlHlS&610m:d«^*^ ( + ) KtsiLtJ^^o lll<Z)Mi&T> 
:/AmpUi, h«jE7b^VinT'fe-5>NMOSh^>'i;;:^^N21® K 

«jEA^Vrefl-^feSNM0Sh^>2;?X^N22<Z) K^>f T^SSSi: O^tC/S t^fe«ffi*'^ ( 

-) Ai;t^-5fc», MA:d0i/'^;i/Mlcjc5DfeM«ffiS:^fiKt-S„ 

[0 0 9 7] 

||2(0Vin AiJllIg&64tt, Vin 3i)'J>!f - h {CA:^-^ SNMOS h ^ > t^';?. ^ N23 

«??gasias&65{cj: ym^*^M^s*i-sA#fli<7)PMosh^>e;x^tP23 ^m-t^o 

VrefO A:dllIS&60li, VrefO 7b^>?f- h ICAiJ-TSNMOS h ^ > i^:^ N24 il, «SS 
[0 0 9 8] 

m2<DMi&T>:^AmpOli, m2(Z)Vin A:tr®1^64® m:tf«^:«)'« (-) XiJhtji 
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VrefO A:d(lII^60(Offi:d«fe/)'^ ( + ) K±htA^. o^U. ^2mm.Wiry 

^-r^«miio^ic^5c:fe«jEj()^ (+) A:httji*). nmm(Dm^nmt:^- h 

mjBE Vr ef OT? & ^ NMOS h ^ > i^^ :^ ^ N24(Z> K ^ -f >^mSS ^ CD ^ D «JE t>^ ( 
[0 0 9 9] 

l|3(D^g&T>^Amp3li, _hga2O(Z)^i&r>^Ampl,Amp0 C0#mi;*'5*f/S L/ 

T ( + ) A;d, (-) A:bttjt^}, MAsd&itieLT-'fiiT^-^lc^ifet- -S. 
[0 10 0] 

±sa«^(^^WJ^[lIl^{c^v^T, Aij«j±vin iiT^-^ "1" izmm^^0 

M«HbVrefl ;()«||1 ©^i&r>^AiiipUcA:dL, M#<Z) l/'^yi/^tc/;^ D7t^«jE 

^bT, US (Z)^g*T>:/Ainp3l?{i, ±tH 2 0 0)^1; T > :/Ampl ,AmpO 
[0101] 

^fe, ±fHlll®ll»T>:/A«pli:||2(^Mi&T>>^AinpOli, m:^7i:LTRail 
-to-Rail<Z)igi|iS:;tt--5i^^M«J&<, A:f;M$:ffi;^;f S i: VNe)M^*^«MT'& U 

[0 10 2] 

t&«Ebfe#ll^6?^)S^C^V^T> llrf^V-i;>'>$:J:tfS^J?){CVrefl (&SV^^i 
Irefl ) ^iUfVrefO (S>'5 V^«I^ef 0 ) &£iT<^> J: ICtg^f S Zl b 
V>„ 

[0103] 

fiP*>, liS^iii:lll^{c«jE.m?jl(D:A:^$lcg§bT, -^-^ "i" <dA:^ji^^ 

(«JEVinl$)-5VMill?5Slinl) ft^^-^ "0" (DA:^; l^'^;!/ «jEVinO&SV> 
JimSSIinO) Vrefl (fe^V>«Irefl ) 5:7=^-,? "1" © 

A:^U^;i/ («J!±Vinlfe^VNli«^Iinl) (Z)^:?p(D*;^1ii i U tj:^^^cffllC|gS 
L/> VrefO ($>-& VNlilrefO ) ^7^-^ "0" OyKti\/K)\, («JEVinO^S Vn« 
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[0 10 4] 

Ai3V^)]y («JEVinOfeSVNtt«tS^IinO) ii^'r-^ "1" ©AiJU"^;i/ (MjBE 
Vinl ^-g,V^^j:m?J^Iinl ) ±^\^m^\Z\t. Vref 1 (^SV^^iIrefl ) §: 
"1" (DA;d^^;i/ («JEEVinl feS(.\tillSi£linl) ®:$>:?PcD*/Jn#[J: U 
=fe>/h§^'fitlC^^L/, VrefO (^SV^^iIrefO ) ^t**-^ "0" (DAiJU^J^y ( 

[0 10 5] 
[0 10 6] 

<^si¥[f^[iis&<z)ii 5 <Dmmmm> 

#V-i;>$:_ttfSfei?){C, Vrefl i: VrefO SrJgtT® J: e» tC^^ LT Va^.. 
[0 10 7] 

m-h. v^-^ "1" (DmmnB^refl (D:^tiK -r-^ "0" (©#Rg«ffiVrefO 
<3DNMOSl>^>i;x^Ml,M2,M3,M (DmWitJ^. M1>M2=M3>M4 ©M^JC^^bT^ 

(Z) "1" (D6^^. ^-^ "0" <DU7T b>;^-fe;i'i:T'-^t-fe;i/<z) "o" <d^^ 

[0 10 8] 
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_tfa^ii3^{c, ^-^ "1" <D««ffivrefi (n>-niS^. "T-^ "0" 
JEVrefO j:U/iN$Vx:®'^lC{i. iiWJ^tlIS&<D#:ij l/> h ^ ^-©SS&IC^VnT, 
:^#ffl<OPM0S h ^ > i;;^ Pi'-P4(DSgl&:fJ tt, ® 3 ® Uli^ ^ lil^icisi DX-^ ^ 
, A:*J^®NM0Sh'5>e;>^^Ml,M2,M3,M4 ©|gl&:t;§:> M4>M2=M3>M1 ©K^lC^ 

[0 10 9] 

#T-e;>$:±tf Sfe«?)lC, Irefl i:IrefO ^Jg^T^i: -5 iCfg^ LT V^So 
[0 110] 

fiPt., "r-^ "1" ®#M«S^Irefl ^-^ «o" ®#m«SgIrefO 

(DPMOS h ^>i;x3?Ml,M2,M3,M4,M5,M6,M7<^>|gg|;:d?:, M4>M1=M2=M3=M6=M7>M5© 

-fe;i/h7^-^-fe;i/CD "1" (7):$)':?^, t"-^ "0" (Z) u 7 t L/ >:^-fe;i/a:^-- ^ -fe 
"0" (O^^r^icfSCiTSt^f -S. 
CO 1 1 1] 

±Mh\Vmz. T-*-^ "1" ®#M«?rtIrefl ®^7b^, 5=^-^ "0" 

Al^M (Z)NMOS h ^ > X Nl~N4<^|gl&:d tt> El 4 ® HIS^ i:|lf«|{C|^DT?^S*^ 
> A:dM«)PM0Sh^>S;;^^5rMl,M2,M3,M4,M5,M6,M7(Z)|gi&:d$:, !ft#M(DPMOSh 

V7.9^ M5>M1 =M2=M3=M6=M7>M4(^) |gS U T < » 

[0 112] 

® 7 04 IC:^ b femmA:^ ^ -r >^(Z)lrgi^!l^llli2& S:MTJ-MRAM(D-lr > T > 
[0 113] 
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mo>mj mf-n imo:>m^iiii^mm}iosh^yp7.^i)mmzmm'^nr:Li mtj- 
iTr ^>(^(ommm<D:f^^vizmct.mwm(Dvy7uy7.-^mmn^mizm 

|^StlTV^So 1^— 4f®:!i=EUMC^ U 7t V>;^-l2;i/RC<7)#NMOSh^>-:;x^(Z> 
>5''- hlC^iitC':'- F^WLi,WL(i+l),-*'J^M$ti, |B|-^rj® ^ ^ U -lr;bMC®# 
MTJ ^^©-J^tC^iifClf^y hi^BLj,BL(j+l),-Mil$tl. l^-^aODUM " 1 

[0 114] 

ti S ^ A ;^ >r ^ ffl ® NMO S h ^ > 5^ ;^ ^ c SL ( j ) , C SL ( j + 1 ) , • • • & b T - ^ ^ 

DLfc-iS^MStiT^y, 3®-r-^«SDLttir>xr>^7i®«^A:t;y - Ktc 

[0 115] 

l&Sffi "1" <DVyTiyy:k±mcizmm^tiX\^^mi<DVyTi'> 

-^A ^y^Mc^)NM0Sh^>i;7.^CSL(Rl) $:/rL/T-fe>;^T>'y71C!)|| 1 <D U T 
[0 116] 

Ifea-fii "0" (OU >^T W>X-fe;VRClCg^i^$tVTV\Sm2<DU 
^y^^<DNMOSh^>>:;x^CSL(RO) &:^^L/T-fe>^T>:;''71®||2(5[)U VT 
[0 117] 

i^y.'SicsLit.^-^mi)L^:rtlyX±yy.ry:f7i<Dm^A:f:}J - KlcA^d-TSo 



2 4 
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RBLiumzcDVyriyyy^^v hl«RBL0^/^UT^2>>^T>^7l(^)||l coy yr 
uyy.nm,A:hJ-\^t^2(^Vy7\^y7.n^Ai]J - hncA;fj-rs, -fe^x 

[0 118] 
[0 119] 

iSai847b'^ ij'yh.y.^iv^ mmms v^yvy.^ csl (ro) ® -s^#i icg^i^ $ ti t v > 

So 

[0 12 0] 

«^^82,83,84C0|g»f|g:tr{illICT'fe-5o ^(^fei?)> ^^';-fe;i/<Z)MTJ 
^^^»{C^SDT, «i±*^#ll'^y hM(BL(j).BL(j+l). REF(0),REF(l))lCfeP>t)tl 

So MTj ^^®smA^^gv^{^^l^ ^(o®feiii«<;a:So 

[0121] 

81<Z)«ffiA;^J>' - K^CA;^b. Mfit "1" (DU U>X-fe;bRC(DMTJ ^^(D 
^mfittCfSC ferns MM "0" ©U7Tl/>X-fe;i/RC(DMTJ ^^^(O^mMlC 
fS D fe^ffi*^^ ti^ti^f jiS U T -fe > :^ y > ::^8i(Dm 1 © U 7 T 1/ > A:d >^ 
-Ki:ll2(Z)U:7Ti/>:^«JEA;^y-KtcA;^Jt-So -fe>:^T> >^8ltt, ma 

[0 12 2] 
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<^mm^m^<Dm 9 (Dmmmm> 

[0 12 3] 

, Irefl A;t7lllS&41a , IrefO A:dlili^40a iS^WSi^) . ^(Ornxn^C^^^. 
[0 12 4] 

I in A:dllll^42a l±, ^^y-Ki^Iin A:^jy - Kh(?)r^fC^^$tlfcPMOS h 

"yyVTs^^l)!. ( + ) AiJi^:^nin A;^J 7 - Kfc^^$ ti. (-) A;d^{c@ 

^«mcst;&^gliB$ti, m:d^:;0^PMOSh^>i>::^^9lc?)y- htcg^MSti^^r/^ 

®«^itgiEIS&43CDIin Ai;M(^PMOS h ^ > ^ ©^f ~ h J3 J: t)f;?7 1/> h ^ ^ 
~M(Z)^2®«^i:fcicllIg&44®Iin AijM®PMOS h v > i;^';^ ^ h{C«*^$ 

[0 12 5] 

Irefl A;^Jtiri&41a li, mM^-Ki: Irefl A:^7y - KilOKtCg^M^ tlfePM 
0Sb^>j;x^?93i:, ( + ) A:^j3S*nrefi A;dy- KlC^MStl, i-) XfJ 

7t>r^T>y94i:*^ej:&-5o ±IB^'^T>3^94®m:d«^ti, tufBlll®«SSJt 
«eIlII^43(D Irefl A:^jM(^pmos h ^ > 5^;^ ^ h {C^^^&S tl-5o 
[0 12 6] 

IrefO A;dtlll?&40a li, - Fi: IrefO A;^ ^ - Ki:<7)ra{C^^$ tlfePM 

OSh^^i^X^fgSil, ( + ) A:dj^AnrefO A:^J7- KtCg^gl^n. (-)Atl 

fc:t/>^T>^96i:d^e>;fc'5o ±iB3i-'^r>:/96<Dffi:^j«feli, lulBm2<D«mb 
^tag&44(D IrefO Aijm(D?mSh^y (O^- hK^^^tl^o 

[0 12 7] 

#>r'^T>^92,94,96®i&#lCd:y, IinA;b>'-F, Irefl A;*;^-^, Ir 
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1/>:^(BGR) «^S:mvv-5Z:i:lCJ:U, lin Ai3J-\^. Irefl A^^-K. Ir 
[0128] 

[04] :$:^^(D^ilfll^I@Ig&(^l|2(?)^;^0ffi§:^f taiS&Ho 

[0 5] :^nm(Dmmm&m^(Dm3(Dmmmm^m-tm^mo 

[0 7 ] *ie^oi&s^|iif^ia;^©m 7 sr^-t tai^So 

[0 8] :^^m(Dmmm^m^(Dms<Dmmmm^mtm^m. 

[010] m^<D^mi^mmmm^&^^y:^^2^(D-mii^x^^^mii^m 

[012] MRAMT'fflVNe>n'5MTJ ^^©f^S^jg MBS 65 IC 3^1-00 
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[mis] 01 2{C:^L7tMTJ m^(D 2-D(Dm,'\iM(DM^t<D\nl^(D Z^<D 

[01 6] MTj m'f-<Dnimm^(DRm.iz^^m.mm(Dmm^ (mtj ©a 
[017] MTJ ^^^(Dr>^7^a-f Ktti^^^i-0o 

0JW^^a, Vrefl.VrefO 
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l«fl± $ -5 r jb't nl |g -fe > r > y ^ y >f X tc ^ V ^ A:d U ^> - A Sr l|3Eg f -5 „ 

(D^mm^tLxmmmco "i" u^jvn "o" u^;v%:m-t^2^(Dmmm-^ 

Vrefl,VrefO $:MV^, A:^J^#(3D l/'^;!/*^ 2 o(D#fig#-^CD if ?j ^Ciav^}^)^^C i: 

^xAijm^<ommu^;v^m^t^^mmMmm^mm^^o 
mnm: m i 
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